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ATbAvTART 1? f^otvlFTTTFR CARD I/O tic ATX form fact*. Instead, a special module must be 

ADAFTABI^ WMTOTKR CARD J/u dcsigElca that attackc5 to the baseboard and Has the second 

connector mounted in a double width connector bracket, 

t • ^ , fil rrc ^^,,,1 This is the standard solution for NLX form factor cards 

Tb* apph^o claims tbe^cfil of US. Proviwonal ^ In an NLX form frttr, one 

Appl. 60/252,479, filed Nov. 22, 2000. * would have to design four different I/O cards to support all 

PTCT D or THE INVENTION rt,odes of operation of dual head product capabilities. These 

four variations arc; 

The present invention relates to a method for providing i) Digital flat panel (DVI). 

connccior options for different connector types, and in 2) Analog monitor (HD-15). 

particular Tor different form factor I/O card solutions, such 3) Analog monitor (HD-15) modub- 

as NLX and ATX. The invention also relates to a computer 4) Video (Mini-din and RCA) module- 

motherboard mounted card which is to be provided with a In order ro achieve the same dual head product cppabih- 

vamhle wne of I/O connector, such a* in the case of a tics a* with the ATX form factor the four variations outlined 

-,™T,hi„„ ™i above must be combined in the following way; 

giapmcK cam, J5 J} flat ^ ra0nil0r (h£>-i5) 

BACKGROUND OK THE INVENTION module. 

2) Digital flat panel (DVI) with video (Mini-din and RCA) 

MoLherboard mounted computer graphics cards arc njodule. 

known which provide dual display output. When made for 3 j Analog monitor (HD-15) with analog monitor (HD-15) 

two displays, also known as a dual-head mode, the graphics 20 mo ftj[ Qw 

card enn operate with the fii$l display or head either as a 4) Analog monitor piD-15) wim video (Mini-din and RCA) 

digital flat panel output (DVI) or a standard analog monitor module. 

output (HD-15). The second head can be a standard analog Although the NJ form factor changes have resulted in 

monitor output RGB (HD-15) or television (Mini-din or a reduction in overall system level cost for the computer, 

RCA). 25 there has been an increase in cost for the I/O card mami- 

Sirjcc it is not mechanically possible to fit all five con- faclurers as they hive to design specific I/O cards to fit the 

uccrors in the I/O bracket opening (DVI, HD-15, HD15, NLX form factor. I {the same options in the NLX form factor 

Mini-Din, RCA), choosing which connections will make up M { Q ih e ATX fonn factor were to be provided, eight I/O 

the dual-head configu ration must be made. Thus, if it is not cards would have ;o be designed, 

possible to put all five connector on on> I/O card, Tnoltipte M SUMMARY OF THE INVENTION 
variations of cards must be designed. 

In an AiX form (actor, one would have in design four llicrcfbrc. it » an object of theinvention to provide away 

different I/O cards to support all modes of operation of dual connecting combinaUons and permutations of dual-head 

head product capabilities. TUese tours variations are; connector options for NT JC and ATX form factor I/O. 

1) Digiul flat panel (DVT) and analog monitor (HD-15). 35 The object of the present invention relates to deriving a 

2) Digital fiat panel (DVI) and video (Mini-din aDd RCA). way of reducing ths number of I/O cards required f mm eight 

3) Analog monitor (HD-15) and analog monitor (HD-J 5). cards to two cards; one card is a base and the other card is 

4) Analog monitor (HD-15) and video (Rlin-din and RCA). a rnrjdule.FoTexariple, instead of having to design oneATX 
One arxempt to reduce the number of I/O card configu- form factor card \fiih a (DVI and HD-15) connector, plus 

rations by half, is to use a breakout cable as an adapter. This 40 one ATX form fcictor card with a (JID-15 and HD-15) 

adapter converts an HD-15 connector into two video connector, plus one ATX form factor with a (DVI and SVHS 

connectors, the uiini-DTN4 and RCA Thus, for the second with mini-din and RCA) connector, plus one ATX form 

head, all I/O cards would have an HD-15 connector, and factor card with a (HD-15 and SVHS with mini-din and 

with the help of mis break-out cable, either an analog RCA) connector, plus one NUC form factor card with a 

monitor or TV/VCR can he connected. However, even with 45 (DVI) connector, plus one NLA form factor card with a 

this breakout cable, two cards still need to be designed; card (HD-15) connecter, plus One (HD-15) module, plus one 

1 and card 3 described above. (SVHS with mini-din and RCA) module, the way in which 

To reduce further the number or boards to design from % die card is designed requires that only one NLX form factor 

lo U one can provide only one board with a DVI connector card and one module is manufactured. This approach brings 

and provide a DVI to HD-15 adapter. However, the com- 50 about an advancement in inventory management and lowers 

bined COSl of the adaputr and the DVI board connector is PCB cost. 

expensive. This novel approach to managing the possible combina- 

To addition to the connector combination needs for the lions of dual-heid connector solutions is achieved by 

ATX form factor dual-head graphics card, a similar set of designing a "long, body", high density, right angle, PCB 

combinations for the NLX form factor is required. The NLX 55 D-Subniiniature (HD-15) connector that clears the NLX I/O 

was designed ro improve upon U»day J s low form factors and card cutout located at tbe lower front section of the card- Tn 

to adapt to new market trends and PC technologies. The this case, a change to the footprint architecture must be made 

NLX form factor is an attempt at incorporating rlejdbiliiy to to accommodate the new "long body" HD-15 connector, 

accommodate the best designs for current and future PC's. This new footprint architecture along with the custom 

Since the NLX motherboard specification accommodates eo designed HD-15 connector serves as the catalyst of this 

the use of double width connectors across half or the rear I/O design idea. Anotl -er object of this invention is changing the 

and sinr lf hifrh across the whole maximum board width, the footprint architecture on the upper front secLion of the NLX 

I/O card roust be designed with this form factor in rnind. I/O card, enabling it to clear the DVI footprint architecture. 

JhcrcfoTc, the combinations of (DVT and HD-15), (HD-15 The DVI footprint architecture is located close to the edge 

and HD-1-^, (HD-15 and Mini-din and RCA), and (DVI and 65 of the card and is |>O£iti0D€d in front of the newly positioned 

Mini-din and RCA) cannot be connected by mounting HD-15 footprint tirchitecture. The result is one NLX form 

directly above each other oo the I/O card as is possible with factor card that bis one DVI and two HD-15 footprints. 
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•Itadh™, by combining ibis nev, NLX form factor card BRIEF DESCRIPTION OF THE DRAWINGS 

that uses the new "bug-body* HD-15 footprint architecture A ^g^^ing d f the invention will be obtained 

with a new -long body" VO module Footprint architecture, reference to the detailed description below in conjunction 

a wide range or dual-head display possibOiucs can he ^ ^ foUowif|g ^vmsi, „ chichi 

achieved Simultaneous output cither to (two RGB s form ^ VQ ^ 

mci-uors), to (an RGB monitox and a tclc^ion set) to (an ^ ^ * P m acCQfdm to lho ^ 

RGB monitor and a digital Hat panel) or to (a digital nai * uuw ^ T 

panel and TV set) can be achieved with only one I/O card art - . 

and one I/O module FIG, 2 » a plan view of an ATX form factor I/O card 

Anotherobjecxofthepn^nlinvennraiDvolvesinincre- « showing two HD-1 5 tbotpnnte accordins to the prior art 

mental approach to reducing tbe number of I/O cards within FIG. 3 is a plan view of an ATX form fiacior I/O card 

similar, dissimilar, and a combination thereof of I/O card showing a DVI, Mini-din, and RCA footprint according to 

form factors which ultimately lead to the primary objective the prior art. 

of the present invention in optimizing the reduction of I/O fjg. 4 is a plan view of an ATX form factor I/O card 

cards required to be manufactured. 15 showing a HD-15, Jflini-din- and ACAfboiprint according to 

The four ATX form factor card configurations consist of the prior an. 

one card with (DVI and HD-15 footprints), one card with pjc 5 is a plan view of an ATX form Tamor I/O card 

(two HD-15 footprints), one card with (one DVI and one showing a DVI, S>HS with Mini-din, RCA, and two long 

SVHS with mini-din, and one RCAfbotprints), and one card 00 -j y HD-15 footpi ints. 

with (one HD-15 and one SVHS with mini-din, and one 20 nG 6 ^ a plRJ1 V§BW o| - ^ NL x form factor I/O card 

RCA footprint). The possible combina lions derived from the sbowi ' a DV i foctprint according to prior art. 

foiir ATX form factor card connections ™ * FIG. 7 is a plan view of an NLX form factor I/O card 

reduced to one card wuh (one DV ^ long body HD-15, ^ ^ HD J5 footprint according to prior art. 

one Mmi-din, and one RCA footprint j. ^ „ ^ r a i_ 

__ _ • ( „ r 25 FIG. S is a plan nicw of an NLX form factor card showing 

The two NLX form tactor card ccmfiguraaons consist of a *f * F* f . - rtt 

one card wim (one DVI footprint) and one card with (one a DVI and long bedy HD-15 footprint 

HD-15 footprint). The possible combinations derived from FIG. 9 is a pJajj view of a module showing a HD-l_> 

these two NLX form factor card configurations can be footprint according to prior art. 

reduced to one card with (one DVT footprint) and (one long 3Q PIG. 10 is a plan view of a module showing a Mini-din, 

body HD-15 footprint), and RCA footprint according to prior art. 

The two module configurations that consist oEone HD-15 FIG. 11 is a plan view of a module showing a Mini-din, 

module and one Mini-din and RCA module can be reduced RCA, and long boiy HD-15 footprint, 

to one module thar includes the two coniinu radons- pj G 12 is a p.an view of an NLX form factor card 

Reducing tbe number of cards required to iu> optimal level 35 lowing one DV] footprint and two long body HD-15 

is achieved by combining the result of the one ATX form footprints. 

factor card solution as ouilined above, the result of the one nc 13 fa a . ^ qC a -i^JbaW hd.^ connector 

card NLX form factor solution as outlined above, and the sbowiflg t0 „ w , and ^ v^s. 

result of one module solution outlined above. The end result 2-Dimensional side view of an NLX form 

the need to mamiCaclnre only one NLX form factor I/O . " t 7 iJulx * 1 f^ Ui2L ™; . _ , ( _ _____ 

card that has one DVI fcotprh? and two long body HD-15 *° W P W "™ an AGP slot of an lO form 

footprints and one module that has one Mini-din, one RCA, factor "niliexDoafcl. 

and one long body HD-15 footprint- DETAB-GD DESCRIPTION OF THE 

According to the inveuiiort_ there is provided a computer PREJTiRRED l-AffiODIMHNTS 

motherboard-mounted card having at least one I/O 45 „ _,. 

connector- the card comprising: two footprints positioned References will qow be m dcUil to ibc preferred embodi- 

one behind ihe other for accommodating two different rncnts of the invenuon. While the present mvtmLioa has been 

output types; and one right-angle, vertical edge, I/O con- described in with reference 10 the specific embodiments, tie 

ncctor mounted with pins in a selected one of the two description is illuilralive of the invention and k not to be 

footprints 50 c-™ 31 - 11 ^ as limiri ag the invention. Various modifications to 

Another benefit of the invention is that it allow* users to -he J**©* invenrion c*n be made 10 mc preferred embodi- 

reconagure their systems to use different monitors in dif- ™nta by those stalled m the art without cfcparung .from the 

ferenL situations or as needs change. Tbe breakout cables, <™™^ methodology and scope or tbe invenuon as defined 

adapters, and/or modules provide much flexibility to the herein. 

W5fi r 55 For example, a .long body DVI connector, or a long body 

The invention also provides a method of manufacturing a TV out (composite plus Y/C video) connector could be used 

motherboard-mounted computer card having at least one I/O »o provide alteniiidvc dual head ATX/NLX FCB designs 

connector, the method cornprisir^: providing at least two w ith similar advantages to the Referred embodiment, 

footprints positioned on the computer card for accommo- FIG- 1 niuatratess a dual-head footprint solution on an ATX 

dating two different output types- providing a plurality of so form factor card 2 TheJootprirtt Lat the upper front section ^ 

different right-angle, vertical edge, I/O connectors having of card % is for a DVI connection. Ibe footprint 3 at the 

mounting pins receivable by a selected one of the at least lower front section of card 2 is for a HD-15 connection. The 

two footprints, the I/O connectors being adapted to reach the DVI connector (ncit shown) has pins soldered to the coti tacts 

selected one of the footprints while providing a vertical edge in footprint 1, and for mechanically mounting the connector 

T/O connector substantially at a common position; and « to the board 2- three through holes 12a t 12b and 12c are 

selectively mounting one of the plurality of I/O connectors provided for receiving mounting members of the connector, 

to one of the footprints. Tbe HD-15 cnnne:ctor (not shown) lfl_ewisc has mounting 
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members for fitting into through holes W and 12*. while fitting a«d 12a, 126, mdUc(F10 12) respectively fortower 

fonn fa<=inrc a rd5.Thefootpn«i4M the upper frorjl section 5 ^^^^ i/ 0 card, in thfc way, the card 

of card 5 i> for a HD-15 cordon *e at £ 23 csTbe^edfor ATX form facto, comp^a with dual 

lower front secuon of card 5 is afeo for a HD-15 conncouoo. ^ ^.h^ocard one above the other. 

FIG. 3 illustrates *^F^^^"™ f ^ pjG 14 fllwuuus a 2-dur.eosional side view of an N1JC 

prints on an ATX form factor card <S. The footpnn 1 al the fJS^WDeS 2J phased into an AGP dot of an NIJl 

upper front section of card fi ,s for a DVI oonDccUOd lt« form ™ ^^X^ I/0 wri] 23 ta desigM d 

r ?2X??£ "".T" S6Ct,0n foT * Sh °3T tenable it fit over the double-high 

7 and RCA 8 footprint. connect 25 mounted on the NLX motherboard. 

no. 4 illustrates three possible combinations of foot- fa claimed is' 

prints on ao ATX fonn factor card 9. The footprint 4 at the JS computer ff otheiboard-mountcd graphics card hav- 

upper front section of card 9 is for an UD-15 ™ n -^> tt - . ■ ^ MIlnecto q,,, ^ com prisina: 

The two footprints M the lower from section are for a s ' ' . ' ... ^ , nvl 

Minion 7 and RCA 8 footprint. » DVI connector footpnnt capable cf rece^ong ; . _ DVI 

HG. 5 illu^fivep Jible combination, of prints ST^-SS^"*^ 

on an ATX form factor I/O card «- The footprint 1 at tbc 30 to a vcrt,cld of the card, 

up^r front ^on of card 11 j. for a DVI connection. The an HD-15 connector footpnnt capable of ^ t« 

rStprint 7 at the lower [rent section of card 11 is for a HTMS conne.Mr and posmoncdji.s^d ftraphtcs can! 

Mini-din connection- The footprint located directly below behind said DVI connector footprint; and 

footprint 7 is for an RCA connection S. In the upper front 0 dc of a right-angle, vertical edge, DVI connector and a 

section located horizontally adjacent to footprint 1 is a long 25 right-angle, vertical edge HD-J5 connector mounted 

body HD-15 footprint 10. "Statically below footprint 10 is with pins in a. selected ore of said DVI connector 

the second long body HD-15 footprint 12. footprint and Raid HD-15 connector footprint. 

FIG 6 niustrale* a singlc-bead footprint on an NLX form 2. The eomputei card as claimed in claim 1, wherein the 

factor card 13. The footprint 1 at the upper front section of HD-15 connector is selectively connected to said HD-ls 

card 13 is for a DVI connection 1 . » connector footprint and has a correspondingly horizontally 

FIG 7 illustrates a sinale-hcad footprint on an NLX form elongated body. . . ... 

fJtac card ITt£ feS 4 at the upper front section of 3. H» am*nwr card as darned m claim 2, wherein the 

J^T?£,\ ^ ^Hnn HD-15 connector comprises a first pair o[ card mounting 

card 14 is for a connection- wion^ vertically on each side of «id pins and 

HG.Smustrarestwop^ Tim^ c^mo^nling member positioned closer to said 

on an NUK form factor I/O cjrf. IS. Tne footpnrt at to ^™ £ maunti membcr 

Uf^r front section is for a D^connecnon 1 and tbc ^^°J^ teH ^ 

footprint borizoDtall^pp^ao 1 m the uppei ^ ^ g5 cWed m clirini 2, wherein said 

section is for a kmg body HD-15 collection 10. # . ^ a lowcr f or acegmrnodaung a 

FIG. 9 ilhisirates a single head modulo 17. The footprint ^ ^^ j ^k eonnfctoi, said DVI connector footprint and * 

16 at the front section is for a HD-15 connection. said HD-15 conn<-ctor fooiprinl are positioned at an upper 

FIG. 10 illustrates two possible combinations of foot- portion oC the computer card, and said HD-15 connector 

prints on a module 20. 1 nc footprint 18 at the upper front footprint is located at a horizontal distance from said vertical 

section is for a Mini-din connection and the footprint al the c ^ greater Iban s.aid lower cut-out, whereby a same HD-15 

lower front section is for an RCA- ^ connector connccLable to said HD-15 connector Footprint 

FIG. 11 illustrates three possible combinations or mot- could reach a footprint located on a lower ponion of the 

prints on a module 21- The footprint IS at the upper Irani computer card. 

scctioo is for a Mini-din connection and the footprint at the 5. The comptiier card a_s claimed rn claim 4, farther 

lower front section U for an RCA connection 19. The com p r i s i n g a rtrinj footprint positioned on a lower portion of 

footprint honVonlidly opposite footprints 18, 1 9 is for a long 50 mc computer care, near the lower cutout, the Lhird footprint 

body HD-15 connection 22. being vertically iligncd wUh said HD-15 connector foot- 

FIG. 12 illustrates three possible combinations of foot- print. 

pi^ooarjNLJCformfaciorCafdS^/njeroororintlattbe <J. the computer card as claimed in claim 5, further 

upper front section of card 23 is for a DVI connection. The comprising a second right-angle, vertical edge, J/O conncc- 

second footprint 10 located next 10 footprint 1 al the upper 55 tor mounted widi pins in the third footprint, the second 

front section is for a long body HD-15 connection 10. The connector having a concspcmtlingly horizontally elongated 

footprint 12 is located at the lower from section of the card body. 

and is perpendicular to footprint 10 above it. 7. The computcn card as claimed in claim 6, wherein said 
FIG 13 illustrates a plan view of a "long-body" HD-15 HD-15 connector and said second I/O connector each com- 
connector 24 With a length of 1.580" (40.13 mm) the $0 prise a first paii of card mounting members positioned 
HD-15 connector 24 fits the HD-15 footprint 10 and HD-15 vertically on each side of said pins and a third card mounting 
footprint 12 The special siae of connector 24 and cone- member positiomid closer to said vertical edge on an upper 
spending footprints 10 and 12 allow for connecting combi- side thereof, said third card mounting member of said 
nations and permutations of dual-head connector options for second VO connector being mounted to said card near an 
NLX and ATX form factor solutions. The connector 24 has 65 upper edge of sail cut-out, whereby the third card m ounting 
mourning members 24a and 246, and 24c which fit tbrouuja member helps to stabilize the I/O connectors on the corn- 
holes 10fl, 10b and 10c (FIG. 12) for upper front section putcr card. 
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B. A computer m othcrbou rd-mountc d card having at least 
one I/O connecior, the card comprising: 

a vertical edge having a lower cut-owl. for accommodating 
¥ a rtffljftle-h iyh connector. 

two footprints positioned one behind the Ol her Cor accom- 
modating two diflerent output types and positioned at 
an upper portion of Hie computer card, and I he a farther 
one of the two footprints located ai a hnrixontal dis- 
tance from said vertical edge greater than said lower 
cut-out; and 

one right-angle, vertical edge, I/O connector mounted 
with pins in a selected one of the two footprints, 
whereby a same I/O connector oonneclable to the 
p farther footprint could roach a footprint located on a 
lower portion of the computer card. 
9. The computer card as claimed in claim 8, further 
comprising a third footprint positioned on a lower portion of 
the computer card near the lower cut-out, the third footprint 
being vertically aligned with the farther footprint of said two ^ 
footprinis- 

10- The computer card as claimed in claim 9, further 
comprising two set* of COonectOI mounting member receiv- 
ing holes provided in the computer card in a same position 
arrangement with respect to the farther one of the two ^ 
footprints and to the third footprint, one of said holes being 
positioned with respect to the third footprint so as to be 
located near an upper edge of the lower cui-out close to a 
vertical edge of the computer card, whereby a connecior- 
to-card mounting member received by the one of said holes M 
can help to stabilize the I/O CO one dor on the computer card 
when mounted in either the upper or lower portion of tbe 
card. 

11 The computer card as claimed in claim 10, further 
comprising a second right-angle, vertical edge, I/O COUDec- ^ 
lor mounted with pins in the third footprint, the second I/O 
connector having a correspondingly horizontally elongated 
body. 

12. The computer card as claimed in claim 31, wherein the 
One I/O connector is mounted with pins in a closer one of (J0 
said two footprints. 

13. The computer card as claimed in claim U, wherein the 
second I/O connector is an HD-15 connector. 

14. A method of manufacturing mntberboard-movnted 
computer graphic cards having at least one I/O connector, ^ 
the method comprising: 

providing at least a DVI connector footprint capable of 
receiving a DVI connector and positioned on each one 
of said computer cards adjacent to a vertical edge of the 
card, and an HD-15 connector footprint capable of 
receiving an HD-15 connector and positioned OD each 
one of said computer cards further from said vertical 
edge than said DVI connector footprint; and 

providing a plurality of different right-angle, vertical 
edge, DVl and HD-15 connectors having amounting 
pins receivable by a selected one of said DVI connector 
footprint and said HD-15 connector footprint, said DVI 
and HD-15 connectors being adapted to reach the 
selected one or said footprints while providing a ver- 
tical edge I/O connector substantially at a common 
position with respect to said cards; 
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selectively mounting one of said plurality of DVI and 
HD-15 connectors to one of said footprints to manu- 
facture cards hiving a first I/O connector configuration; 
and 

selectively rnoiui ing another one of said plurality of DVI 
and HD-15 connectors to another one of said footprints 
to manufacture cards having a second I/O connector 
configuration. 

15. The method as claimed in claim 14, wherein said DVI 
connector footprint and fiaid HD-15 connector footprint are 
positioned one behind the other, one of said DVI and HD-15 
connector* having ;l correspondingly horizontally elongated 
body- 

16. A method of manulacluxing a motherboard-mounted 
computer card having at least one I/O connector and a 
vertical edge having a lower cut-out for accommodating a 
double-high connector, the method comprising: 

providing at leant two footprints positioned on the com- 
puter card for accommodating two different output 
types, the at l«.ast two footprints positioned at an upper 
portion of the computer card, and a farther one of the 
two footprints located at a horizontal distance from said 
vertical edge greater than said lower cut-out; 

providing a ph.ralily of different right-angle, vertical 
edge, I/O connectors having mounting pins receivable 
by a selected one of the at least lwo footprints, said I/O 
connectors being adapted to reach the selected one of 
said footprint while providing a vertical edge I/O 
connector suteiamially at a common position; and 

selectively mounting one of said plurality of I/O connec- 
tors to one ol' said foorprintft. 

17. The method as claimed in claim 16, further compris- 
ing: 

providing an acditional lower footprint positioned on a 
lower portion of the computer card near a vertical edge 
of the lower cut-out, the lower footprint being verti- 
cally aligned with the farther footprint of said at least 
two upper footprints; and 

mounting one or! said plurality of I/O connectors suitable 
for the farther one of the at least two upper footprints 
in the lower footprint. 

18. The method as claimed in claim 17, further compris- 
ing: 

providing two si:ts of connector mounting member receiv- 
ing boles in the computer card in a same position 
arrangement with respect to the farther one of the two 
upper footprints and to the lower footprint, one of said 
boles being positioned with respect to the lower foot- 
print so as to be located near an upper edge of the lower 
cutout close to the vertical edge of the computer card; 
connecting conaedor-to-card mounting members of said 
one of said plurality of I/O connectors into said boles 
for the lowci footprint, whereby the connecipr-iQ-card 
mounting, member received by the one of said holes; 
helps stabunx the I/O connector on the computer card 
mounted in l ower portion of the card. 
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